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ABSTRACT
PREVALENCE OF OVERWEIGHT RESIDENT PHYSICIANS AND YEAR OF TRAINING
Maya Roberts, Mark R. Zonfrillo, Division of Emergency Medicine, Children’s Hospital of Philadelphia,
Philadelphia, PA, James Dziura and Sunkyung Yu, Yale Center for Clinical Investigation, New Haven, CT,
and David Spiro, Department of Emergency Medicine and Pediatrics, Oregon Health & Sciences
University, Portland, OR. (Sponsored by Howard Pearson, Department of Pediatrics, Yale University
School of Medicine).
Post-graduate clinical training has numerous implications for the health of resident physicians.
The primary goal of this study is to monitor the health of resident physicians by year of training through
measurement of body mass index (BMI), blood pressure (BP), and health-related behaviors.
This is a cross-sectional study of 375 resident physicians and longitudinal follow-up of 93 of the
resident physicians at two training centers. Resident physicians were enrolled at the onset of each postgraduate year (PGY) of training in 2006, 2007, and 2008. BMI and BP were measured, and questionnaires
on eating habits and physical activity were administered. Controls from the National Health and Nutrition
Examination Survey (NHANES) were selected using 1:1 matching for age, gender, ethnicity, and years of
education.
A greater percentage of resident physicians were overweight (BMI ≥ 25) at the beginning of
PGY3 than at PGY1 (49% versus 30%, OR 2.26, 95% CI 1.19-4.28, P=0.01). Longitudinally enrolled
resident physicians were more likely to be overweight at PGY3 than at PGY1 (OR 2.32, 95% CI 1.17-4.62,
P=0.02). The average diastolic BP of resident physicians was higher at PGY3 than at PGY1 (79.7 (SE 1.32)
versus 76.8 (SE 0.79), P=0.04).
Eating habits and physical activities were not mediators of change in BMI. However, there were
several significant trends. Overweight resident physicians were more likely to have high-risk eating habits
than non-overweight resident physicians. Nearly half of overweight resident physicians (43%) described
themselves as “normal weight.” The mean BMI of resident physicians was lower than that of matched
controls on entering residency, but the magnitude of this difference decreased significantly by program year
(P for interaction=0.02).
Post-graduate clinical training appears to be associated with an increased prevalence of overweight
status among resident physicians.
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5
INTRODUCTION

Obesity is a growing national and global epidemic,1-3 and an independent risk
factor for a number of chronic diseases, including heart disease, diabetes, high
cholesterol, high blood pressure, gall bladder disease, and osteoarthritis as well as
decreased quality of life.4-9 In 2005, one study concluded that obesity reduces an
individual’s life expectancy as well as the average life expectancy in the United States,
which is predicted to decline for the first time.5, 7, 10 Obesity can be measured through
several methods, including measuring body mass index (BMI), skin folds, bioelectrical
impedance, and hydrostatic measurement. Measured BMI has been validated as a tool for
measuring obesity in an individual for the purposes of estimating body fat percentage and
predicting health risks.11, 12
Hypertension is also an independent risk factor for a number of diseases,
including cardiovascular disease and renal failure.13, 14 Studies show that adults have an
association between obesity and increased rates of hypertension, including physicians
who have a high level of education and a high level of income.15, 16
Both BMI and BP are associated with a number of factors, including age, gender,
race, and years of education.3 They are also affected by modifiable risk factors including
physical activity and eating habits.17-19 In order to understand the etiology of abnormal
BMI and BP or of progressive changes, it is important to consider the input of measurable
risk factors.
Despite the fact that obesity and hypertension are of concerns for Americans of all
backgrounds and education levels, little is known about the physical health of resident
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physicians during their clinical training, especially related to their increased stress levels,
work load, and sleep deprivation. The recent 80 hour work-week regulation has inspired
numerous studies documenting the resulting changes in trainees’ experiences and patient
outcomes,20 including reduced net hours in the hospital21 and challenges faced in the
transfer of patient care.22 Studies have documented the effects of sleep-deprivation,
including decreased learning of new materials, increased medical errors in task
performance, increased weight gain, and decreased personal and occupational
satisfaction.23-30 Despite the mandated change in working hours, many resident physicians
still experience sleepiness that inhibits their work performance including increasing their
rates of medical errors.31, 32 While several studies have documented increased levels of
stress hormones, decreased psychological wellbeing, and decreased work satisfaction,30,
33, 34

no study has examined the overall physical health of resident physicians during

training.
The physical health of resident physicians is a critical component of medical
education because it has the potential to affect the quality of trainee performance, the
effectiveness of training, and long-term health outcomes.35-37 Several studies have
indicated that clinical outcomes of patients can be related to the physical health of the
physician; one study found that only 42% of obese patients were advised by their
physician to lose weight, and that those who were advised to try to lose weight were more
likely to make behavior changes.38,

39

In addition, physicians who maintain a healthier

lifestyle are most likely to provide accurate and consistent prevention counseling.40
Furthermore, obese patients are significantly more likely to express confidence in the
counseling and treatment provided by non-obese physicians.41 Patients are significantly
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more motivated to lose weight if their physicians disclose their own personal habits and
discuss diet and physical activity. In one study, physicians were rated to be more
believable in their patient interactions if they disclosed a number of their own habits,
such as riding their bike to work and diet changing strategies.41, 42
There is a history of insufficient medical training in assessing BMI. There is also
an association between the emphasis during training and the subsequent outcomes in
practice. Medical students do not have sufficient knowledge about BMI as a
measurement, as a risk factor, or as an opportunity to provide effective prevention
counseling.43 However, medical students are more likely to provide nutrition and physical
activity counseling to patients if the medical students attend institutions that encourage
pursuing health maintenance such as healthy eating and physical activity.44 Resident
physicians have insufficient preparation for identifying overweight and obese patients.35
Numerous studies have also indicated that resident physicians are inadequately prepared
and insufficiently motivated to counsel patients they recognize as overweight or obese.4548

It is reasonable to hypothesize that this lack of identification and counseling can apply

both to how resident physicians perceive their patients’ weight and to how they perceive
their own weight.
Medical professionals do not have a strong record for management of their own
health maintenance. A low percentage of physicians have healthy personal health
practices, particularly in their use of vaccines and cancer screening. One study found that
only 34% had a primary care physician.44, 49-52 Previous studies also have indicated high
rates of burn out and dissatisfaction with both work and personal environment.29,

33, 34

While physicians’ mortality from diseases treatable by medical intervention is lower than
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that of the general population, their overall mortality rates are not significantly
different.52 One study found that even among resident physicians with treatable chronic
conditions, fewer than half of them have a primary care provider.53
Furthermore, studies have found a significant percentage of medical students to be
overweight and with risky behaviors; 10% of medical students have admitted to
intermittent smoking, and 14% of women had never had a pelvic exam.44,

54, 55

The

percentage of medical students who believed that nutrition and nutrition counseling is
important in their training declined over the course of training, and is also related to their
commitment and knowledge of counseling practices.56
Medical education is not the only field in which studies find changes in rates of
weight gain. Numerous studies detailing the weight gain upon entering undergraduate
education suggest that worsening health status is also likely for resident physicians given
similar changes in environment, resources, and ambient stress level.11, 57-60 These studies
focus primarily on the changes that occur in BMI, eating habits, and physical activity in
the first two years of education. However, educational interventions such as lecture series
and available resources have been shown to reduce the body mass gain in these
subjects.61
There is a significant documentation of the risks of obesity and the association
between weight gain and higher education. Resident physicians are at high risk of
inadequately maintaining their healthy practices due to the high demands on their
personal and professional life. Changes in their personal health can be related to the
quality of their training, the success of their clinical practice, and their long-term health
outcomes.
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STATEMENT OF PURPOSE

The purpose of this research is to determine whether there is an association
between the year of training for resident physicians and progressive negative physical
health measurements.

HYPOTHESIS

The hypothesis is that resident physicians have negative changes in their physical
health each successive year during their post-graduate clinical training. Furthermore, this
progression differs from that of controls.

AIMS

This is an observational cross-sectional and longitudinal study of the physical
health of a cohort of resident physicians over the course of training. The primary goal is
to assess the health of resident physicians by year of training as indicated by the outcome
measures of BMI, BP, eating habits, physical activity, and self-described weight status.
The secondary goal is to determine whether resident physicians were more likely than
matched controls to demonstrate physical changes. We considered the site of training, the
enrolled program of study, and the year of training to be the exposures.
The outcomes and exposures met at least one of the following characteristics: they
were obtainable easily and efficiently, they could be verified through secondary means,
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or they were previously validated through prior studies. This research aimed to collect a
small amount of quantitative data on each of a large number of resident physicians in
order to maximize the breadth of resident physicians enrolled.
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METHODS

Study Design

Our study was a prospective study with a primary cross-sectional cohort and a
secondary longitudinal cohort based on three data collection points: onset of PGY in
2006, 2007, and 2008. We trained research assistants to measure height, weight, BP, and
to collect self-reported surveys. Resident physicians were approached at scheduled events
during intern orientation, continuity clinics, and scheduled lecture series. Previously
enrolled resident physicians received individual email invitations to schedule remeasurements.

Participants

Participants were recruited from among the resident physicians in the
Departments of Emergency Medicine, Internal Medicine, Obstetrics and Gynecology,
Pediatrics, Primary Care, Psychiatry, and Surgery at Yale New Haven Hospital (YNHH),
New Haven, CT, and from the Departments of Family Medicine, Internal Medicine,
Obstetrics and Gynecology, Pediatrics, and Surgery at the Oregon Health & Sciences
University (OHSU), Portland, OR. Resident physicians entering PGY1-3 were eligible to
enroll. Resident physicians were approached to be re-measured in each successive year of
the study. Resident physicians currently pregnant or who became pregnant during the
course of the study were excluded.
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Resident physicians were told that the purpose of the study was to document
health status over the course of their training, and that their participation was voluntary
and confidential. Resident physicians were provided written informed consent and
HIPAA privacy agreement authorization. They did not receive any compensation for
successful completion of the study, and were informed they could withdraw at any time.
Institutional Review Boards approved the study at both participating centers.

Outcome Measures

Physical outcome measures were BMI and BP. BMI was calculated as weight in
kilograms divided by height in meters, squared (kg ÷ m2), with overweight defined as
BMI ≥ 25.1 BP was measured, with hypertension defined as systolic BP ≥140 or a
diastolic BP ≥90.
Eating habits were assessed using a 16-item questionnaire that was validated for
clinical decision-making (Figure 2). This survey is a shortened version of a previously
validated survey.62, 63 The survey was designed to indicate frequency of unhealthy eating
behaviors. We selected four questions that were of particular interest as they have
demonstrated strong associations with weight gain: eating at sit-down restaurants, eating
high fat snack food, eating high sugar snack food, and drinking sugar sweetened
beverages.
Physical activity was determined using a two-question validated questionnaire
(Figure 3). This was selected to demonstrate basic physical activity and to monitor
changes that were sufficiently different to have an effect on physical health. The
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questions queried both mild and moderate exercise, and were scored based on frequency.
A frequency of one or fewer times per week of either mild or moderate exercise resulted
in a scoring of inadequate total physical activity.64

Data Collection

Measurements

Resident physicians were asked to remove their white coat and shoes before being
weighed, according to the modified National Health and Nutrition Examination Survey
(NHANES) protocol. Weight was measured with a portable electronic scale (Taylor
Lithium Electronic Scale 7004), and height was obtained with a measuring tape. After
resident physicians had completed the survey while seated for five minutes, a one-time
measurement of BP was obtained on the left arm of seated resident physicians using a
digital self-inflating device (HEM-712C Automatic Blood Pressure Monitor).

Demographics

Resident physicians were asked to provide department affiliation, post-graduate
year, age, gender, and race. Department affiliation and PGY were verified with the
official residency directory. Age was listed in years, and race was categorized as
Caucasian American, African American, Latin American, Asian American, or other.
Resident physicians were also asked to self-describe as underweight, normal weight,
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overweight, or very overweight. Given that resident physicians have approximately the
same salary across programs and sites, household income was not included in the
demographics.

Data Analyses

Power calculations were based on previous work of the reported weight gain
during college that indicated significant and sustained changes particularly during the
first two years of the study.60 Their research demonstrated a population mean difference
in BMI of 0.6 (SD +/- 1.8). With a two-sided 0.05 significance level and a power of 80%,
a sample size of at least 90 resident physicians followed longitudinally would be
sufficient to detect similar changes.
The baseline characteristics were compared using an analysis of variance for
continuous variables and a chi-square test for trends in categorical variables. The first
measurement for each resident physician enrolled was included in the cohort for the
cross-sectional study.
For the primary analysis with the cross-sectional cohort, multivariate linear
regression for the continuous outcomes (BMI, systolic BP, and diastolic BP) and logistic
regression for the dichotomous outcomes (overweight and hypertension) were used to
compare differences in outcome variables across the program years. The regression
models included the main effects for program year, age at the first year, gender, race
(Caucasian versus non-Caucasian), and site (YNHH versus OHSU).
For the longitudinal analysis of resident physicians who had follow-up
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measurements, continuous outcomes were compared across program years adjusting for
age at the first year, gender, race, and site using a mixed model repeated measures
analysis65. Generalized Estimating Equations (GEE)66 were used to evaluate the
dichotomous outcomes of overweight status and hypertension. Similar to the crosssectional analysis, the models included the main effects of program year and covariates.
The Sobel test67 was used to evaluate the possible mediation of the program year – health
outcome association by physical activity and eating habits.
Matched controls from 2005-2006 NHANES database51 were selected for each
resident physician (1:1 matching) based on years of education, gender, race, and age
using the Optimal method incorporating PROC NETFLOW from SAS.68-70 Matching was
specific to the cross-sectional analysis. A mixed model analysis for continuous and GEE
for dichotomous outcomes were used to compare differences in the outcome variables
between resident physicians PGY1-3 and matched controls. The program year interaction
term was used to evaluate whether the groups (resident physicians versus NHANES
controls) varied by year.
Outcome measures of the associations among predictors are presented as least
squares means (standard errors or 95% confidence intervals) for continuous outcomes
and odds ratios (95% confidence intervals) for dichotomous outcome variables. All
analysis was performed using SAS Version 9.1 (SAS Institute Inc, Cary, NC), with
statistical significance set at P < .05 using two-sided tests.
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Contribution

The study concept and design were completed by Ms. Roberts, Dr. Spiro, and Dr.
Zonfrillo. IRB, HIC, and grant proposals were completed by Ms. Roberts and approved
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Participants were recruited primarily by the research assistants. The research
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recruitment and monitoring of research assistants.
Data entry was completed entirely by Ms. Roberts. Data analysis and
interpretation was completed primarily by Dr. Dziura and Ms. Yu, as part of a team lead
by Ms. Roberts. Ms. Roberts presented an abstract of preliminary data as a Platform
Presentation at the 2008 Pediatric Academic Societies’ Annual Meeting. The manuscript
submitted for publication was drafted by Ms. Roberts and edited by Ms. Yu, Dr. Spiro,
Dr. Zonfrillo, and Dr. Dziura.
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RESULTS

Study Population Characteristics

Of the 1071 total eligible full-time resident physicians (600 at YNHH, and 471 at
OHSU) in 2006, 2007, and 2008, 111 completed the enrollment in 2006, 110 in 2007, and
154 in 2008. There were 375 resident physicians enrolled, 93 of whom were measured
longitudinally in more than one year of the study (Figure 1).

Figure 1:
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There were no significant differences in the baseline characteristics by PGY
(Table 1). The majority (90%) of longitudinally enrolled resident physicians were at the
YNHH site. There were no significant differences in baseline characteristics between
those who did and those who did not enroll longitudinally.
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When the resident physicians were subcategorized by their program of
enrollment, they demonstrated statistically significant characteristics (Table 2). Surgical
resident physicians (Emergency Medicine, Obstetrics/Gynecology, and General Surgery
or Surgical Subspecialties) were statistically more likely than medical resident physicians
(Internal Medicine, Primary care, Pediatrics, Psychiatry, or Family Medicine) to have a
greater absolute weight (74kg versus 70kg, P<0.05), be classified as overweight (41%
versus 29%, P<0.05), and be hypertensive (26% versus 17%, P<0.5). However, when
controlling for demographics such as gender, race, and age, the difference in BMI no
longer achieved statistical significance (P=0.08). Additionally, when controlling for
demographics, there was no difference in rates of hypertension (P=0.18). Overall, the
differences between surgical resident physicians and medical resident physicians could be
accounted for by the differing characteristics of the sample.
The responses by resident physicians to the self-reported questionnaires on
physical activity, eating habits, and self-description did not vary significantly by
demographics. There were some notable variations and concerning responses. Just over
half (56%) of all resident physicians obtain the minimally recommended amount of
physical activity. Only 25% of resident physicians self-identify as overweight, whereas
34% of resident physicians are overweight or obese. Also, 22% of resident physicians
consume sugar-sweetened beverages on a daily basis (Table 1).
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Cross-Sectional Analysis

In the cross-sectional analysis, the average BMI was higher at PGY3 than at
PGY2 or PGY1 (P<.05) when adjusted for age, gender, race, and site. Furthermore,
PGY3 resident physicians were more likely to be overweight than PGY1 resident
physicians (OR 2.26 95% CI 1.19-4.28 (P=0.01)) or PGY2 resident physicians (OR 2.87
95% CI 1.39 – 5.92 (P=0.005)) (Table 3). The difference between PGY1 and PGY2 did
not achieve statistical significance (Table 3).
Year of program study was not associated with a different systolic BP in the
cross-sectional analysis (Table 3). There was a 2.9-point difference detected in the
diastolic BP in the beginning of the third compared with the beginning of the first year
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(79.7 versus 76.8, P=0.04). While there was an upward trend of hypertension in
successive training years, this did not achieve statistical significance (Table 3).

Physical activity, eating habits, and self-descriptions did not significantly vary by
program year, nor did they mediate health outcomes. However, we investigated the
characteristics of the overweight versus normal-weight resident physicians in order to
determine whether there were any significant patterns unrelated to the weight gain.
Overweight resident physicians were more likely than normal-weight resident physicians
to often or sometimes eat at sit-down restaurants (67% versus 51%, P=0.002) and to
consume non-diet flavored drinks (29% reporting often or sometimes versus ever 19%,
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P=0.02). Overweight resident physicians were also more likely than normal-weight
resident physicians to describe themselves as “overweight” (57% versus 9.0%, P<0.001),
although nearly half (43%) still described themselves as “normal weight,” as opposed to
91% of normal-weight physicians who described themselves as “normal weight” (Table
4).
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Longitudinal Analysis

In the cohort of resident physicians who were measured more than once, adjusted
for age, gender, race, and site, the mean BMI was not different across each of the three
years of training (P=0.23). However, the percent of resident physicians who were
overweight increased significantly over the course of training. At PGY3, resident
physicians were more likely to be overweight than they were at PGY1 (OR 2.32 95% CI
1.17-4.62, (P=0.02)) (Table 2). Resident physicians in PGY2 were also more likely to be
overweight than they were in PGY1 (OR 1.82 95% CI 1.07 – 3.11 (P=0.03)). The
likelihood of being overweight was not statistically different in the longitudinal
population between PGY2 and PGY3 (OR 1.28 95% CI 0.70 – 2.35, (P=0.43)).
PGY was not associated with an increase in systolic or diastolic BP in the
longitudinal analysis. There was insufficient evidence to support an interaction between
an increased prevalence of hypertension across the years of post-graduate training (Table
3). Physical activity, eating habits, and self-descriptions did not significantly vary with
program year in the longitudinal cohort. Eating habits also did not vary significantly with
program year among those that gained weight (N=43).
Furthermore, there were no significant differences in outcomes among those
resident physicians who were enrolled longitudinally and those who were eligible to be
enrolled but were only measured once and included in the cross-sectional analysis.
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Matched Control Analysis

Average BMI was lower for the resident physician group than for the control
group across all three data points (24.2 for PGY1 resident physicians versus 27.9 for the
control group (P<0.001), 23.4 for PGY2 resident physicians, versus 27.4 (P<0.001), 25.1
for the PGY3 resident physicians versus 26.1 (P<0.3)) (Table 4). However, the BMI
difference significantly decreased from 3.8 at PGY1 to 1.0 at PGY3 (P=0.02). Thus, the
likelihood of being overweight in the controls was not significantly different from the
PGY3 resident physicians (OR=0.67, 95% CI 0.33–1.34, (P=0.3)), but it was
significantly different in PGY1 (OR=0.28, 95% CI 0.19-0.41, (P<0.001)) and in PGY2
(OR=0.27, 95% CI 0.15-0.48, (P=<0.001)) (Table 4).
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There were no significant differences in systolic BP between the cases (resident
physicians) and the controls. However, there was a statistically significant difference in
diastolic BP with an increased magnitude of difference over the three years (6.7 versus
10.4, P=0.01). This change was not reflected in increased rates of hypertension; there was
no evidence to support a difference between the groups of cases versus controls in rates
of hypertension across the years of training.

QUALITATIVE

In the course of enrolling and measuring the resident physicians, there were a
series of observations and comments made by the resident physicians that were recorded
by the enrolling staff. There were several consistent themes in these qualitative
comments. First, while resident physicians were eager to participate, they often did not
know their measurements, want to know their measurements, or believe their
measurements. For example, one resident physician said, “You can weigh me for the
study but don’t tell me the results.” Another subject requested, “You can weigh me, but
please do it in kilograms because I can’t convert right away.”
Resident physicians frequently explained their reluctance to be measured because
they felt that it was not representative. For example, one resident physician explained that
she had just started exercising last week. Another explained that she had just gone out to
dinner the night before.
Resident physicians were also frequently reluctant to believe their blood pressure
measurement, even post call. Several resident physicians requested repeatedly to re-
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measure their blood pressure in order to demonstrate that it was “normal.” One research
assistant mentioned that she demonstrated the blood pressure cuff on herself to confirm
its accuracy.
Lastly, several resident physicians were eager to suggest that they were making
changes. One mentioned before enrollment that she was about to join a gym. Another
subject returned to the recruiting location two weeks after being enrolled in order to be
reweighed and demonstrate his weight loss. Several nursing students and even faculty
members approached the team to determine whether they too were eligible to enroll.
It is clear from these qualitative reflections that while most resident physicians are
eager and willing to participate in a study about their own health, many of them also had
a sustained disbelief in the results, even after viewing repeated measurements.
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DISCUSSION

Our results indicated that resident physicians are more than twice as likely to be
overweight at the beginning of their third year than they are at the beginning of their first
year. This conclusion is supported by both the primary cross-sectional analysis and the
secondary longitudinal analysis. BP measurements suggest similar though not statistically
significant trends in the cross-sectional analysis. Our results also indicated that while
resident physicians at PGY1 were statistically less likely to be overweight than their
matched controls, there were significant changes in the rate of weight gain by year of
training. Furthermore, their diastolic BP was markedly higher than that of matched
controls through-out all three post graduate years.
These findings are consistent with those of previous studies suggesting a national
trend of weight gain. They seem to indicate that the rate of increase of BMI is higher
among resident physicians. This supports a reasonable assumption that year of residency
training would also be associated with increased likelihood of having an elevated BMI
and increased BP.
We were unable to demonstrate an association between a change in eating habits
or physical activity and a change in BMI; however, we were able to confirm descriptively
that resident physicians who were categorized as overweight were also more likely to
engage in some unhealthful eating behaviors such as frequently eating at sit-down
restaurants, and drinking sugar-sweetened beverages. We were also able to demonstrate
differences in outcomes between medical and surgical resident physicians. However,
while it is true that these subsamples have different health measurements, there is
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insufficient evidence to support the notion that those differences are associated with
differences in the programs in particular, and not the demographics of the resident
physicians enrolled.
Of note, the cross-sectional analysis and the longitudinal analysis yielded slightly
different trends in achieving statistical significance. While both noted strong evidence for
change from PGY1 to PGY3, the cross sectional analysis also demonstrated strong
evidence for changes from PGY2 to PGY3, while the longitudinal analysis demonstrated
strong evidence for changes from PGY1 to PGY2. We suspect that these differences in
achieving statistical significance were due to the non-linear nature of the association and
not due to any inherent differences among the populations.
To our knowledge, this is the first prospective study that monitors the BMI and
BP of resident physicians. Our findings of this weight gain are consistent with those of
previously studied groups at colleges and universities, and are additionally supported by
the findings of our matched analysis using the NHANES database. The use of the control
group strengthens our conclusions that not only do resident physicians gain weight, but
they do so at a different rate from their national counterparts.
This study’s enrollment of a substantial cohort of resident physicians over an
extended length of time lends strength to its conclusions. Our results have biologic
plausibility. During the course of their training, resident physicians are placed under
professional and personal pressure to develop a high level of clinical skills. Examining
the physical well-being of the resident physician is a novel and potentially important
method of reviewing the goals and adverse consequences of clinical training.
Mechanisms that could contribute to these trends include increased stress levels,
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decreased quality and quantity of sleep, and limited time outside of the hospital to access
resources such as work out facilities and supermarkets.
Our study has several limitations. It is possible that the resident physicians who
declined to be re-enrolled have different patterns of weight change than those who were
re-measured. However, we found no reason to suspect this change in our analysis of
responder to non-responders. After emailing resident physicians for follow up, we had a
variety of responses. There were some who refused, some who never replied, and some
who agreed but could not schedule a meeting time. However, we failed to find any
significant differences in the baseline characteristics in the longitudinal and crosssectional samples among those who were enrolled longitudinally and those who were not.
Analysis of these two groups, as well as secondary analysis comparing the
demographics of responders to the demographics of non-responders, produced different
trends in achieving statistical significance. This suggests that there are some differences
that were not detected between the groups. Additionally, the process of data collection
introduces potential opportunities for biases. Our use of multiple research assistants
enrolling resident physicians in a variety of settings at two centers may have introduced a
collection bias.
Another limitation is that the NHANES database is an imperfect control group for
this cohort given the limitations imposed by the creation of a 1:1 matched group. Both
control and cohort group indicated a statistically significant difference in weight gain
comparing each of the PGY groups. The NHANES database is representative of a
reasonable control sample as it mirrors the national trend of steady weight gain. Given
the national trend of increasing BMI, any NHANES cohort would naturally bias the
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analysis against a difference between the trends of resident physicians and those of
controls. We did not find this to be the case. Instead, we found that resident physicians’
weight gain changed at a different rate than that of controls.
Our study demonstrated that resident physicians have a greater likelihood of being
overweight at PGY3 than at PGY1. Overweight resident physicians are less able to
demonstrate accurate self-assessment of their weight status than are normal-weight
resident physicians. These findings have important clinical implications as well as
important medical education implications. Resident physicians must be informed of the
general trend and the potential effects both on their own health and on their interactions
with patients.
Health maintenance programs and weight-gain prevention interventions may be
implemented to address this trend. Such interventions include educational programs,
specified time during the day for physical exercise, with in-hospital fitness centers as well
as affordable and easily available healthy food options for the opportunity to improve
health outcomes. Additional research is required to determine significant contributing
factors, the precise description of the differences among years, and whether long-term
follow-up supports these findings.
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